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IN THE UNITED STATES PATENT AND TRADEMARK OFPtCt I 



In the PATENT APPLICATION of: 

Qi et al. 

Application No.: 10/031,520 

ConfirmaUon N<i.: 6223 

Piled: January 17, 2002 

For: ALGAE PROTEIN POLYSACCHARIDE 
EXTRACTION AND USE THEREOF 

Group: 1651 

Exarhiner; Prats, Francisco Chandler 



Oar File: CSI3-PTQ01: 



DECLARATION PURSUANT TO 37 CF.R, § 1. 1x32 

Mail Stop AF 

CommiisBioher for Patents i 
P.O. Box 1450 

Alexanciria, VA 22313-1450 

1 , Qvijng Qi „, declare, under the penalty of perj ujy . th&i: 



1 . I am a named inventor of the subject matter described and; claimed 
in the above-iderLtified patent application,. 

2. I hr^vp' A UNIVERSITY DEGREE and ;:.J:^. years of; 

r>vpr:>H.i:>nr^ a BIOGHEMTST 

3. I am familiar .with the above-identified patent appIipaUon/^jncI. v^Mth 
the applied reference, Shinpo et al. (JP 58-128322). 

4. The above-identified application discloses and claif^is, in ;f3ian, ihe: 
steps of: (a) dissolving a dry powdered Spirulma in 5-20 time> water %. wcifSht 
and breaking the Spirulina cell walls; (b) heating a solution obtairied jfrom iStep (a) 
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aL 60".10p-C, and coolirig the heated solution tO:«cpar£ilc.a 

solution; ici adju^sting pH of said Uq>iid phase tq 3.8-4.2 . ai>ct filtcrir^g ^ki lfquid : 
phase, to obtain a filtrate; and (d) acljusdhg the Hltrkte ^to : pH 7. an4 = 

coucemrating the filtrate. 

5. • Shinpo .does? not disclose the step; of. selective .precipi;tatian iii; pa .: .; 

3.8:4.2 to I remove specific impurities. 

6. '1 have found that .selective precipitation of i$p,iru|irla atdiffefent pH: ; . 
levels results in the recovery of different protebglcyan extracte having different; 
biochemical characteristics. ' 

• 7. As shown in Exhibit "A." Spiruliim precipitated :at lihrcf difftrea-ti pH . 
levels (7. e: pH 4.^H S'6. pH 8-9) produced main pe^kft anii ret^rntion times 
for the resulting protepfilyt^an' extracts which varied greatly tisirig Wht anaiy^ts, 

SeeZxhiti>it "A" at l.l. . 

. s,'^^ • As shown in Exhibit "A." Spirulina precipitated at tht:ee diffc.rent '^U, 
levels . produced different results in therapeutic efllcacy . rjtV.thcv rcsuUi^^fe ; 
proteoglycan :extracts,u§inK.apharmacodynatiiic assay, , See Exhibit ;" A" ox Vm . 
As showii in the' attached exhibit, some of the therapeutic ierfects;decrti,;*K^^U; 
sigmRcanUy. and.kven; isappearcid in direct correlation to .lhe^pH;kyel..at which 
the proteogiycan extracts, were precipitated, . 

9. ; This, in my .opinion, is an unexpected result that: was not jippaxerit 
from the cited priqr art. 
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Application No.: , lD;/p3;i 

.10, Shinpo does not disclose brealcing the cellular walls of ^pihAljin.a' to 
remove the active componmts from Spirulina cells. Raiher, Stninp<)'dii^dT3iS:es lioi 
wa^er treatment whibh the Examiner claims ''would. have been expected io have; 
broken at least a few cell walls*'' 

11. As shown in Exhibit *"B" expeiiments; were: ptrrformed to. tomparq 
the extracted components from Spirulina cells using hot water Treatrrittlhl: and 
ultrasonic treatment, hi each of the examples using ulirasonic trcatcvieht,; th6 
concentration of proteoglycan in the extracted product was significantly i*r card' = 
than that of saccharide and protein. Whereas, in each of ihe examples ufiitiR ho| : 
water treatment in accordance with the cited prior .axL, ihc .coiiccntraiion. -oj' 
proteoglycan in the extracted product was less than Ihe ainount of saccharidt? 
and significantly less than the amount of protein extracted. 

12. In addition, it has been found that the 50% inhibition corice/itratjun 
(ICso) for pro,teoglycah. extracts resultinR from. uhTfisonic rreatmcnl , i.si: 
signi^lcantl|y.lower thaji that of proteoglycan extracts utiing h(H water trcatniej-jl:. - 

13. . Based, on the foregoing, breaking the cellular walls : of- S^^JruHnj^t 
using a cellular wall breaking method according to the present inyenlifin, «uch. 
cis by ultrasonic treatment, rapid stirringt osmotic pressure changiiig lj^si<i, Dr 
en^Ormoiysis, permits .the removal of a product from Spirulina ceUs hav:infj:greal.er 
quaiiLities of proteoglycan .as opposed to hoi \yatcr treatment. 
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14. This, in my opinion, is an unexpected result: that/ was/ np^a^P;^r^?hr. 
Irdm the; cited prior art.. !. - : i 

IS.. I Shave been warned that wUlful false statements and the likei ssii:;*? 
punishable by One or imprisonment, or both under 18 U.S.G. «j imi ah4: may 
j.eopardi5se th^ validity^ of the application or any patent issuing thepeon. _ ' . 

PURtHeR DEiCLARANT SAYETH NOT. 

I declare under penalty of perjury under the laws of the Unite|d St?aie^:,ol' 
Americaahat.the foregoing is true and correct. . ; ; 

Date: yV^^l^ ,^JL-:C:C-^ 

^ ' ' -QuingQi. • • 
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Exhibit A: Analysis of the extracts obtained at different pH 



l.l. H P LC ass ay 

The inventors employed Varian 5060 High Performance Liquid Chromatographer, 
ODS C18 4X 150 mm column, and ethanol and water as flowing phase to perform 
HPLC assay at 40*C, and the ethanol proportion increased from 0% to 10% within 10 
min. 

Column temperatiure: 40 "C 

Flowing phase: 

A: water 100% > 90% (10' linear gradient) 

B: ethanol 0% > 10% (10' linear gradient) 

Flow rate: 0.8 ml/min 

Detector: UV 280 nm 

Sample volume: 50 u 1 (concentration: 0.8 mg/ml) 



(1) The proteoglycan extract obtained at about pH 4 

CHART SPEED 0.2 CM/'MIN 
ATTEN: 16 zero: 5 MIN^TICK 

A/Z : 0 
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(2) The proteoglycan extract obtained at pH 5-6 
(D 



CHART SPEED 0.3 CM/MIN 

ATTEn: 32 ZERO: 20% 5 MIN/TICK 
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(3) The proteoglycan extract obtained at pH 8-9 



CHART SPEED 0.3 CM/MIN 

ATTEN: 32. zero: 20^5 5 MIN^TIOK 

P^^Z :0 * 
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As can seen from the above profiles, under alkaline conditions, many peaks disappear, 
because some proteins have been denatured and precipitated, and ultimately absent in 
the sample. 



1.2. Pharmacodvnamic experiments for different proteoglycan extract obtained at 
different pH 

Murine leukemia P-388 (a suspended tumor cell line) and Microculture Tetrozolium - 
(MTT) were employed to perform pharmacodynamic experiments. Tumor cells at 
logarithm phase of growth were seeded in 90 jxl/well into 96-well microplate 
depending on different tumor growth rate, and then the sample solution was added in 
10 )al/well to the plate. From the results of preliminary experiments, samples were 
provided with 5 different concentrations for each cell line, and 3 double wells for each 
concentration. Further, the wells with no cell apoptosis were provided as a control. 
After the tumor cells were cultured at 37V in 5% CO2 for 48 hr, MTT (Sigma) 
solution was added in 20 |il/well, continued to culture for 4 hr, and triplet solution 
(10% SDS-5% isobutanol-O.Olmol/L HCl) was added in 50 |al/well, then cultured in 
CO2 incubator ovemight. The mixtures were measured at OD570 nm with ELISA 
reader. The inhibition rate of the test extract to txunor cell growth was calculated 
according to the following formula: 

OD Value for control group - OD Value for treatment group 

Tumor inhibition rate = X 100% 

OD Value for control group 

50% inhibition concentration (IC50) was calculated with Logit algorithm. The 
experiment data are provided below: 



(1) The proteoglycan extract obtained at about pH 4 
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(2) The proteoglycan extract obtained at pH 5-6 
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(3) The proteoglycan extract obtained at pH 8-9 
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Exhibits: 



1.1. Comparision of Ultrasonic treatment with hot water treatment 



Components 


Hot water treatment 


Ultrasonic treatment 
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Saccharide 


0.19 


0.20 


0.14 


0.28 
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0.24 


Proteoglycan 


0.10 


0.16 


0.08 


0.53 


0.49 


0.54 


Protein 


0.71 


0.64 


0.78 


0.19 


0.30 


0.22 



1.2. The pharmacodynamic assay data also demonstrated significant differences, i.e. 
IC50 for hot water treatment was greater than 4 mg/ml, and IC50 for ultrasonic 
treatment was less than 2 mg/ml. 
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